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Device and Procedure for Portioning a Piece of Food 
State of the Art 

The invention originates from a device and a process for portioning a piece of food in accordance 
with the preamble of claim 1 and claim 19. 

Such devices are used to cut food into portions or slices of the same weight or the same 
thickness. The food, for example, includes fresh meat, sausage, ham, cheese, vegetables, or 
baked goods. Known devices for cutting sausage or cheese are also called slicers. 

Portioning devices for fresh meat are, for example, used in canteen kitchens and in the 
production of prepackaged meals. Individual portions, in particular quick fried pieces like schnitzel, 
steak, or medaillons are cut from a piece of fresh meat or other piece of food. It is thus important 
that the individual portions have a predetermined weight and, if need be, a predetermined 
thickness. The slices must be portioned as exactly as possible so that they correspond in their 
cooking time, so that the individual portions do not differ from each other too much, and so that 
the weight can be given on preprinted packaging. 
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From the state of the art of DE 197 35 597 A1. a device for portioning a piece of meat is known in 
which the piece of meat is compressed in an insertion drum with the help of a pressure ram and 
depressed into a portioning chamber The entire portioning chamber is thereby filled up with meat. 
Then the portion located in the portioning chamber is cut off the piece of meat with the help of a 
knife, and the portion is removed from the portioning chamber. For this, the portioning chamber is 
pivoted or shifted from an initial position as an extension of the insertion chamber into an ejection 
position. This process is repeated until the entire piece of meat is cut up into equal portions. This 
state of the art has proven to be disadvantageous in that the number of portions cut off per time 
unit is low. Thus, the portioning chamber can only be refilled once the cut-off portion is removed 
from the portioning chamber. Moreover, the insertion chamber can only be filled with a second 
piece of food once the first piece of food is completely cut up into portions and the pressure ram 
is returned to its initial position. The portioning device stops during the refilling of the insertion 
chamber. However, quick portioning is required in food processing, since the separated portions 
must often be further processed by additional machines. For example, cut-off portions of meat are 
breaded. If the breading process occurs faster than the portioning, then the entire process of 
meat processing is delayed by the portioning. 

Moreover, the known device has the disadvantage of being large in size. For safety reasons, the 
housing surrounding the device must be designed in such a way that it encloses the shifting 
pressure ram and the pivotable or shiftable portioning chamber in all positions. Even if the 
housing does not meet this requirement, the paths of movement of the device parts must be 
taken into consideration during positioning. In any case, the device requires a lot of space. 
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The Invention and Its Advantages 

In comparison, the device in accordance with the invention with the characteristics of claim 1 has 
the advantage that a rotatabie insertion drum is provided. The insertion drum thereby contains 
one or more insertion chambers. A first insertion chamber of the insertion drum can be filled with 
a piece of food, while a piece of food located in a second insertion chamber is portioned. As soon 
as the piece of food in the second insertion chamber is completely cut up into portions, the 
portioning of the piece of food in the first insertion chamber can begin. Thus, long device standstill 
periods during the filling with another piece of food are avoided. 

The insertion chambers can run parallel to each other and to the axis of the insertion chamber. 
Moreover, there is the option of having the insertion chambers run at an angle to each other and 
to the axis of the insertion drum. The insertion chambers can be arranged in the insertion drum so 
that a long side runs in the axial direction along the perimeter of the cylindrical insertion drum. 
This long side is open on the outside so that a piece of food can be inserted. If the filling of the 
insertion chamber is complete, then the open long side is closed by a cover. The cover contains a 
guide for the piston. According to requirements, either a cover can be provided with a guide for all 
insertion chambers or several covers can be arranged with a guide on the insertion drum. 

According to an advantageous embodiment of the invention, a portioning drum arranged such 
that it can be rotated around its axis is provided on the end of the insertion drum that is turned 
away from the piston and contains one or more portioning chambers. Such portioning chambers 
are required in particular for exact portioning of fresh meat by weight. They ensure that the 
portion to be cut off the piece of food has an exact predetermined volume and thus an exact 
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predetermined weight. Since the portioning drum has several portioning chambers, several 
processes can take place at the same time. Thus, for example, the cut-off portion from one of the 
portioning chambers can be removed, while another portioning chamber is already being filled 
with meat again. For this, the portioning drum is turned at an angle after the portion is cut off by 
the knife. Thus, there is an empty portioning chamber on the insertion chamber filled with meat as 
soon as the knife is turned or shifted and the infeed of meat from the insertion chamber into the 
empty portioning chamber is enabled. The portioning chamber containing the cut-off portion is 
brought into a position by the turning of the portioning drum that allows the portioning chamber to 
be accessible from the outside. In this position, the cut-off portion can be ejected and removed. 

The portioning chambers can be arranged in the portioning drum at the same or different angular 
separations. During a rotation of the portioning drum around these angular separations, a still 
empty portioning chamber is positioned on a filled insertion chamber. At the same time, a 
portioning chamber with a cut-off portion is transferred into a position, in which the cut-off portion 
can be ejected. 

The cross-section of the insertion chambers closed on the long side is either identical to the 
cross-section of the portioning chambers or slightly smaller so that the piece of meat can be fed 
into the portioning chamber unimpeded by the insertion chamber. 

The device in accordance with the invention has the advantage of being small and compact in 
size. During operation, insertion drums, portioning drums and knives are merely rotated. Thus, 
they require no or very little space beyond their construction dimensions. The piston serving to 
compress the piece of food in the insertion chamber is advantageously moved via a guide and a 
drive system, which are located on the side of the insertion drum. A pressure ram, which is driven 
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via a connecting rod or plate protruding from the insertion chamber and thus requiring additional 
room for shifting, is. in contrast to the state of the art, not provided. 

The axis of the portioning drum can run coaxial or at an angle to the axis of the insertion drum. It 
should be noted that the portioning chamber is positioned in the portioning drum so that a 
portioning chamber is transferred from an initial position as an extension of the insertion chamber 
into a second position for the ejection of the cut-off portion by turning the portioning drum. 

In accordance with another advantageous embodiment of the invention, the portioning chambers 
have a chamber floor arranged in a movable manner on the side turned away from the insertion 
drum. A mechanical gear unit, an electromotor, pneumatic or hydraulic power unit, is provided for 
setting the chamber floor. The depth of the portioning chamber and thus the volume can be set 
with the chamber floor. In this manner, portions with various thicknesses and volumes can be set 
with the device in accordance with the invention. In the case that the cross-section of the portions 
also needs to be varied, the insertion chambers and the portioning chambers must be variable 
with respect to their cross-section. The chambers can be designed as inserts that can be inserted 
into the provided shafts of the drums. Moreover, it can be arranged that the insertion drums and 
the portioning drums can be replaced by other drums with a different chamber cross-section. 

In accordance with another advantageous embodiment of the invention, a second gear unit or a 
second power unit is provided that shifts the chamber floor immediately after the cutting off of the 
portion. After the knife has cut off the portion and the portioning chamber closes, the chamber 
floor is then moved in a direction so that it is removed from the knife. The volume of the portioning 
chamber is thereby increased, and the knife is released. During the subsequent rotation of the 
portioning drum, the piece located in the portioning chamber experiences no strong frictional 
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force and thus its surface is not damaged. If the portioning chamber is located in the ejection 
position, then the chamber floor is shifted in the opposite direction so that the volume of the 
portioning chamber is decreased. The portion is thereby ejected from the portioning chamber. 

In accordance with another advantageous embodiment of the invention, channels are provided in 
the chamber floor of the portioning chambers for supplying and removing air. The portioning drum 
is equipped with a media supply tube, into which the channels flow. In order to support the filling 
of the portioning chambers with the piece of food, the air in the portioning chamber is extracted, 
thereby creating negative pressure. This can rule out that the portioning chamber is not 
completed filled with the piece of food, which can cause deviations with respect to the volume of 
the individual portions. The ejection of a cut-off portion from the portioning chamber is supported 
by the supply of air. Through the effect of air pressure, the cut-off portion is pressed out of the 
portioning chamber. The portion is thereby detached from the chamber floor without remains 
remaining in portioning chamber. Such remains should be avoided, as they lead to the 
contamination of the portioning chamber on one hand and to deviations in the volume of the 
individual portions on the other hand. 

In accordance with another advantageous embodiment of the invention, the knife in a first 
position releases a portioning chamber of the portioning drum, in order to press the piece of food 
over the piston and into the portioning chamber. If the portioning chamber is completely full, then 
the knife is turned at an angle a with a less than 360^ for cutting the portion located in the 
portioning chamber from the piece of food. Now the knife closes the end of the insertion chamber 
that is turned away from the piston so that the piece of food cannot be moved. The portioning 
drum turns at an angle (1. Only when the portioning drum is turned at angle (5 and there is an 
empty portioning chamber as an extension of the insertion chamber does the knife release the 
insertion chamber so that the piece of food can be pushed fonA^ard over the piston and into the 
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portioning chamber. Through this course of events, friction is mininnized between the knife and 
the cut surface of the piece of food as well as the cut surface of the cut-off portion. Moreover, the 
cycle time is also minimized. 

Through a suitable design of the geometry of the knife and suitable control of the rotation of the 
portioning drum and the knife, it is possible to provide the portions with a butterfly cut or to cut off 
several portions in different portioning chambers with a rotation of the knife. 

In accordance with another advantageous embodiment of the invention, the cutting edge of the 
knife has a curved gradient so that the piece of food is cut into two during the rotation of the knife 
by a pulling cut. Not only pieces of food but also pieces of fresh meat can thus be portioned. 

In accordance with another advantageous embodiment of the invention, the rotatable knife has 
the form of a section of a circle with a central angle between 200° and 300"*. 

In accordance with another advantageous embodiment of the invention, the knife is provided with 
a power unit, which pushes the knife forward in one direction and retracts. The cutting edge of the 
knife runs at an angle against the movement direction, like with a guillotine, so that the piece of 
food can be cut into two with a pulling cut. 

The procedure in accordance with the invention ensures that the portioning process takes place 
quickly and in an unproblematic manner. In particular, the transport and the ejection of the cut-off 
portion are accelerated and simplified. 

Additional advantages and advantageous embodiments of the invention can be found in the 
following description, the drawing and the claims. 
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Drawing 


An embodiment 


of the invention is shown in the drawing: 


Figure 1 


A foreshortened view of a device for portioning with an open insertion chamber 


Figure 2 


A section of a device in accordance with Figure 1 


Figure 3 


A back view of a device in accordance with Figure 1 and Figure 2 


Figure 4 


A smaller-scale section of a device in accordance with Figure 2 


Figure 5 


A cut through the device in accordance with Figure 2 at the location marked with 


A-A in Figure 2 


Figure 6 


A cut through the device in accordance with Figure 4 at the location marked with 


B-B in Figure 2 


Description of the Embodiment 

Figures 1, 2 and 3 show a device for portioning fresh meat with an insertion drum 1, a portioning 
drum 2 and a knife 3. The insertion drum 1 has the form of a cylinder and has four insertion 
chambers 4, two of which can be seen in Figure 1. The insertion chambers 4 are arranged 
parallel to each other and to axis 5 of the insertion drum 1 . A long side thereby runs in the axial 
direction along the perimeter of the cylindrical insertion drum 1. This long side is open on the 
outside and is closed by a cover 6. The cover contains a guide 7 for the piston 8. The piston is 
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moved gradually or continuously via the power unit 9. It is also located on the cover 6. The piston 6 is 
moved in the axial direction via the power unit 9 and the guide 7. A force is thereby exerted on a piece 
of meat inserted into the insertion chamber 4. which ensures that the meat completely fills the space 
available in the insertion chamber 4 closed by the cover 6 and is pushed fonward in the direction of the 
portioning drum 2. In order to press the meat even before the start of the portioning process and to 
prevent the meat being folded by the force of the piston in the axial direction, the meat is pressed into 
the insertion chamber by the cover 6. The piece of meat is thus subjected to forces from several 
directions in the insertion chamber. 

The insertion chambers 4 are designed as an insert that can be inserted in provided shafts on the 
insertion drum 1. Thus, the insertion chambers can be replaced by ones with a different cross-section. 

A piston 8 and a cover 6 with guide 7 and power unit 9 are provided on the insertion drum 1 for all 
insertion chambers 4. Piston 8 and cover 6 are located on the insertion chamber 4 that contains the 
piece of meat to be portioned. 

Four portioning chambers 10 are provided in the portioning drum 2, two of which can be seen in Figure 
3. The cross-section of the portioning chamber 10 is slightly larger than the cross-section of the 
insertion chambers 4 close by the cover 6 on their long sides. This Is a long cross-section with 
curvatures. The axis 1 1 of the portioning drum 2 runs parallel to the axis 5 of the insertion drum 1 . 

The knife 3 is arranged in a rotatable manner between the insertion drum 1 and the portioning dnjm 2. 
The axis of the disc-like knife 3 and the axis 5 of the insertion drum 1 thereby run coaxially. The 
geometry of the knife 3 is approximated to a section of a circle. The cutting edge 12 of the knife 3 has 
a curved gradient and is convex compared to the rest of the surface of the knife. If one were to 
increase the length of the cutting edge, a spiral would be created. 
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The rotation of insertion drum 1 is driven by the power unit 13; the portioning drum 2, by the 
power unit 14; and the knife 3. by the power unit 15. The power unit 16 ensures that the cover 6 
with the piston 8 is moved onto and away from the insertion chamber. 

Figure 2 and Figure 4 show a longitudinal section through the device. The Figures 5 and 6 show 
a cross-section at the location marked with A-A and B-B. The portion chambers 10 are equipped 
with a chamber floor 17 that can be shifted using a gear unit. The chamber floor is connected with 
an axis 18, which touches a cam disc 20 via track rollers 19. The setting of the chamber floor 17 
takes place manually using the adjusting screw 21 . which also touches the cam disc 20. 

A media supply tube 22 is connected with channels (not shown in the drawing) in the chamber 
floors 17 of the portioning chambers 10. Air pressure is supplied to the portioning chambers or air 
is removed to create negative pressure via this media supply tube 22. 

The drive wheel 23 serves to power the rotation of the portioning drum 2. The power unit 14 of 
the portioning drum 2, the power unit 15 of the knife 3 and, if need be, the power unit 9 of the 
piston 8 must be timed appropriately, in order to guarantee the flow of the portioning. A control 
not shown in the drawing is provided for this purpose. The powering of the insertion drum can 
take place manually or via a motor. The powering or the positioning of the insertion drum is also 
realized by the control system. 

For portioning a piece of meat, this is inserted into the insertion chamber 4 of the insertion drum 1, 
which is shown in the plane of projection of Figure 1. Then the insertion chamber is rotated 
backwards, so that it is arranged directly on the cover 6 with the piston 8. Then the insertion 
chamber with the cover 6 is closed. In this process, the piece of meat is compressed along its 
long side by the cover 6. Now a force is exerted via the piston 8 that pushes the piece in the 
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direction of the portioning drum 2. A portioning chamber 10, into which the piece of meat is 
pushed until the entire volume of the portioning chamber 10 is filled with the meat, is located in 
the extension of insertion chamber 4, This procedure is supported by negative pressure in the 
portioning chamber. Now the knife 3 is rotated and thereby cuts the portion located in the 
portioning chamber 10 off the remaining piece of meat through a pulling cut. Now the knife 3 
closes the end of the insertion chamber turned away from the piston so that the piece of meat 
cannot be pushed fonward. The portioning drum rotates at a 90** angle. Only when the portioning 
drum 2 has been rotated 90^ and there is an empty portioning chamber 10 as an extension of the 
insertion chamber 4 does the knife 3 release the insertion chamber 1 so that the piece of meat 
can be pushed fonward over piston 8 into the portioning chamber 10. This process is supported 
by excess pressure in the portioning chamber and by a shifting of the chamber floor. Immediately 
after the portion located in the portioning chamber 10 is cut from the piece of meat by the knife 
and the knife closes the portioning chamber in the direction of the insertion chamber, the 
chamber floor is shifted so that the volume of the portioning chamber 10 is slightly increased. This 
releases the knife. Lower frictional forces occur between the cut-off portion and the knife during 
the rotation of the portioning drum and surface of the portion is not lacerated. As soon as the 
portioning chamber in located in the ejection position, the chamber floor 17 is moved in the 
opposite direction so that the volume of the portioning chamber is decreased. This supports the 
ejection of the portion from the portioning chamber. The adjustment of the chamber floor 17 
during the transport and the ejection of the cut-off portion is effectuated by the cam disc 20. This 
is narrower in the section seen in Figures 2 and 4 than in the opposite section, not shown in the 
drawing. The chamber-floor 17 position set by the adjusting screw 21 is locked only during the 
conveying of the meat into the portioning chamber 10, 

These steps are repeated until the entire piece of meat is cut up into portions. A piece of meat 
can simultaneously be inserted into another insertion chamber 4 of the insertion drum 1 and is cut 
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off immediately after the portioning of the first piece of meat into portions is finished. The 
transport of the cut-off portions of meat can take place, for example, via a transport band. The 
insertion chambers can be filled manually or automatically. 

All characteristics of the invention can be integral to the invention individually as well as in any 
combination. 
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Reference Numbers 


1 

Insertion Drum 

2 

Portioning Drum 

3 

Knife 

4 

Insertion Chamber 

5 

Axis of the Insertion Drum 

6 

Cover 

7 

Guide 

8 

Piston 

9 

Power Unit of the Piston 

10 

Portioning Chamber 

11 

Axis of the Portioning Drum 

12 

Cutting edge ot tne Knite 

13 

Power Unit of the Insertion Drum 

14 

Power Unit of the Portioning Drum 

15 

Power Unit of the Knife 

16 

Power Unit of the Cover 

17 

Chamber Floor 

18 

Axis of the Chamber Floor 

19 

Track Roller 

20 

Cam Disc 

21 

Adjusting Screw 

22 

Media Supply Tube 

23 

Drive Wheel 


